Semi-volatile chemicals like pesticides and polychlorinated biphenyls (PCB) tend to accumulate in house dust. This may result in residues of some parts per million (p.p.m.), closely associated with health impairments and diseases like cancer. To explain these associations, we must establish whether a relevant absorption from house dust into human organisms occurs, and most crucially the release of chemicals, that is, their bioaccessibility. Digestive as well as dermal bioaccessibilities were examined using in-vitro methods. On average, the digestive bioaccessibility was B40% for the pesticides and B60% for the PCB. The dermal penetration availability reached B60% for the pesticides and B70% for the PCB (percentages of the concentrations in the dust). Based on the bioaccessibility, an estimate of internal exposure was calculated and expressed as percentages of acceptable or tolerable daily intake (ADI/TDI) values. Exposure via the respiratory tract proved to be very low. Exposure via the digestive tract had maximum values of 4% for pesticides and 12% for PCB. Dermal exposure was much higher. Even for average concentrations in house dust (E0.5 p.p.m.), children exposed to DDT and PCB showed up to 300% of the ADI/TDI values, and adults about 60%. With high concentrations of contaminants in house dust, the maximum doses absorbed through the skin reached 5000%.
INTRODUCTION
Depending on age, occupation and season, the population of countries with moderate climates usually spends about 70--90% of their day indoors.
1,2 Thus, besides occupational and nutritional exposure, the indoor environment of private homes can be a significant contribution to exposure of contaminants. 3 Semivolatile organic compounds like most pesticides and polychlorinated biphenyls (PCB) tend to accumulate in house dust up to concentrations of some p.p.m. 4, 5 Pesticides are applied indoors in large amounts, particularly as insecticides and wood preservatives. PCB as well as pesticides are constituents of building materials. 4, 6, 7 Pesticides most frequently found in house dust of German homes are lindane, p,p-DDT, chlorpyrifos, methoxychlor, pentachlorophenol (PCP), propoxur, piperonyl butoxide (PBO) and permethrin. 3, 6 PCB congeners most prominent in house dust are the congeners 101, 138, 152 and 180. 3 Especially residues of pesticides are closely associated to several health impairments and diseases like cancer. 8--27 PCB, PCP, lindane and DDT are classified as probable or possible carcinogens to humans according to IARC classification. 28 Hints for carcinogenic properties of PBO and permethrin have been found for animals. 29, 30 Hoffmann et al. 18, 19 found a significant association between the application of pesticides in private households in Northern Germany and the prevalence of leukemia and lymphoma.
Several biomonitoring results indicate a transfer of organic chemicals from house dust into humans. 31--35 In all, 1800 children aged 3--14 years were monitored as part of the recent German Environmental Survey (GerES IV). The GerES IV data show a significant correlation between PCP as well as permethrin in house dust and PCP and pyrethroid metabolites in urine. 31 Pyrethroid and PCP levels in urine were influenced by the indoor use of insecticides and wood preservatives, respectively.
If the close associations between residues of chemicals in house dust and health impairments and diseases are due to a relation of cause and effect, one should expect a measurable transfer of chemicals from house dust into the human organism. Mainly three exposure pathways have to be considered: inhalation, ingestion and skin contact. Especially regarding the digestive and dermal pathway, bioaccessibility seems to be of great importance.
Bioavailability describes the absorption of a chemical through an organism's cellular membrane up to the site of physiological activity, for example, the systemic circulation. It can be expressed as the percentage of a freely available chemical that enters the human organism. Regarding bioavailability via the skin, ''dermal absorption'' and ''penetration'' are closely related terms.
Bioaccessibility in general is defined as the capability of a chemical to be absorbed by an organism. More specifically, it is the percentage of a chemical adsorbed on or contained in a certain material that becomes liberated from this material at the time the material enters a certain pathway of human exposure. Regarding dermal bioaccessibility, we define ''penetration availability'' as a synonymous term.
Bioaccessibility is a limiting factor of bioavailability. Chemicals adsorbed on or contained in particulate material have to move into a surrounding liquid (e.g., digestive fluid or sweat) to become bioavailable. Bioaccessibility can also be defined as the partition coefficient ''particulate matter/liquid''. The chemical and physical properties of the investigated chemical, of the particulate material and of the liquid determine the partitioning. In the context of exposure to environmental contaminants (Nathanail and McCaffrey 36 ), use the following definition: ''Relative bioaccessibility may be defined as the ratio of the extractable fraction from the exposure medium considered [y] to the extractable fraction from the dosing medium [containing the freely available chemical] used in the toxicity study''.
We report quantitative results for the digestive and dermal bioaccessibility of pesticides and PCB in house dust. Upon digestion we consider saliva, gastric as well as intestinal juice. Based on the bioaccessibility, the internal exposure of young children and adults was calculated. The amounts obtained, i.e. the absorbed doses, are compared with the acceptable or tolerable daily intake (ADI/TDI). The exposure assessment also includes the respiratory path of exposure.
MATERIALS AND METHODS

Chemical Characterization of the House Dust
In all, 200 house dust samples of particle size r63 mm were mixed to form a large amount of a standard house dust used in our experiments. The samples had been collected in private homes in northern and western Germany during the Northern Germany Leukemia and Lymphoma Study as a random sample. 18, 19 The r63 mm dust is a very homogenous material. For this reason it is the preferred fraction for chemical analysis and for epidemiological studies as well. 4 The organic content of our standard house dust, analyzed as loss by combustion, was 49%. Concentrations of anionic surfactants were 120 mg/kg, of cationic surfactants 21 mg/kg and of non-ionic surfactants 1240 mg/kg. Analysis of pesticides and PCB in the standard dust resulted in concentrations shown in Table 1. This table also contains the maximum concentrations used for the in-vitro experiments (high-level dust).
To examine potential effects of surfactants, for some experiments the dust was enriched with surfactants by spiking with stock solution. Typical high surfactant levels were thereby achieved, defined as 95% percentages concentrations according to Butte et al. 38 Sodium dodecyl sulfate, diethylester dimethylammonium chloride as well as Triton X100 were chosen as anionic, cationic and non-ionic surfactant, respectively. In dermal experiments, it was possible to remove 90--99% of the surfactants by using Merck Calbiosorb. A recovery experiment ensured that the pesticides and PCB were not removed relevantly with this step.
Digestive Bioaccessibility In Vitro
The digestive bioaccessibility is the portion of a contaminant in a particulate substance like food or house dust mobilized during the digestive passage and potentially absorbed into the organism. To investigate the digestive bioaccessibility from house dust, the German guideline DIN 19738 originally developed for soil was modified (DIN 19738 2004;  39 Draft ISO 17924 2005 40 ). Differences between soil and house dust, most of all the smaller buffer capacity of house dust, were taken into consideration. The method was already validated in vivo for inorganic and organic contaminants. 41 In contrast to other in-vitro methods like 42 (NIOSH formulation of gastric juice), DIN 19738 is a three-step methodology (mouth, stomach, intestine).
Our in-vitro test system (Figure 1 ) simulates the transition of pollutants from house dust into digestive juices by means of an artificial gastrointestinal model. The test system simulates the influence of the saliva, the acidic environment of the stomach as well as the slightly alkaline environment of the small intestine. The pH conditions were continuously monitored and kept constant during the experiment. Synthetic digestive liquids were added in three steps to the house dust samples. In all, 450 ml of synthetic saliva was added to 30 mg of house dust. Then, 1050 ml of gastric juice was poured into the mixture followed by a small volume of hydrochloric acid (5%) for pH adjustment. Finally, 1500 ml of intestinal juice was added followed by some microliters of a saturated sodium bicarbonate solution for pH adjustment. Similar to DIN 19738, the presence of food in the digestive tract was simulated by addition of 150 mg of different types of milk powder (whole milk, skimmed milk, denaturated skimmed milk). The duration of each step of the treatment corresponded to the average residence time of food in the human digestive tract (Figure 1 ). After consecutively finishing the oral, stomach and intestinal step of digestion, the liquid phase was separated from the house dust residue by centrifugation. According to DIN 19738 and due to the fact that the in-vitro bioaccessibility during the first two steps is small, the chemical analysis was done after step 3 for most experiments. The content of the pesticides and PCB in the liquid phase, that is, the bioaccessible amount, was determined as described below.
All in-vitro experiments were performed for three concentrations of pesticides and PCB in house dust. They were as described in Table 1 for: (a) standard dust, (b) high-level dust as well as (c) the mean of these two concentrations.
Corresponding to these different concentrations, the in-vitro experiments resulted in different amounts of pesticides and PCB mobilized into the digestive fluids. The bioaccessibility is defined as the relative amount in percent of the applied amount. Therefore, relative values given in percent are reported here. 
Dermal Penetration Availability In Vitro
The dermal penetration availability is the portion of a contaminant in a particulate substance, which is mobilized in the sweat-lipid film on top of the skin and thus is able to penetrate the skin. Technical guidelines for testing of consumer products like footwear and jewelry 43, 44 describe standardized solutions for the mobilization of chemicals. But these guidelines are neither applicable to house dust nor do they use solutions close to the composition of sweat. For example, the lipid components of sweat are neglected almost completely. Hence, our own formulation for artificial sweat was developed (''Oldenburg sweat''), which has a composition close to natural sweat. The composition of the ''Oldenburg sweat'' compared with data published for human sweat is given in Table 2 .
Together with the ''Oldenburg sweat'' an in-vitro method for determining the dermal penetration availability was developed ( Figure 2 ). In all, 60 mg of house dust were extracted with 6 ml of sweat. Because of the absence of literature data regarding the dust-to-sweat ratio on top of the skin, which is influenced by the high variability of sweat loading, we took a value analogous to the digestive in-vitro method 39 (0.1 mg dust/10 ml sweat). This ratio describes ''wet skin'' conditions. For technical reasons it was not possible to also examine ''dry skin'' conditions like 600 mg dust in 6 ml sweat. In some experiments, single skin-care products were added to examine the influence of consumer products commonly used (a showerbath, a body lotion and a cream). The volume of care product added was 0.1% (6 ml) in the case of the shower-bath and 10% (600 ml) for the body lotion as well as the cream. Samples were heated to 32 1C during the elution (temperature of the human skin). After 1 h, the liquid phase was separated from the dust by centrifugation, followed by the chemical analysis.
Chemical Analysis
Chemical analysis of pesticides and PCB in the fluids that resulted from the in-vitro experiments were performed using a multi-stage cleanup (liquid--liquid extraction with Merck Extrelut, clean up with silica gel using column chromatography). Two fractions eluted from column chromatography, obtained with solvents of increasing polarity, were collected and used for gas chromatography (GC/ECD Aerograph 3700, Varian, Palo Alto, CA, USA) and gas chromatography--mass spectrometry (GC/MS Magnum, Finnigan MAT, San Jose, CA, USA). For PCP a derivatization method was used. 52 Thus, it was possible to quantify eight pesticides and five PCB (there was a chromatographic overlay not allowing us to quantify PCB 52). Analysis of surfactants was done by extraction with water followed by photometric analysis (LP 6A, Dr Lange, Berlin, Germany). 38 
Exposure Assessment
The transfer of pesticides and PCB from house dust into the human organism, that is, people's internal exposure, was calculated using three characteristic exposure scenarios each including house dust containing concentrations of pesticides and PCB given for standard dust and highlevel dust (shown in Table 1 ). The assessment was performed for toddlers aged 2 years, children aged 6 years and adults. The equations used were based on those published by the US-EPA. 53--55 Results from our in-vitro experiments for the digestive bioaccessibility and dermal penetration availability described below were included. For calculating the dermal penetration, the software DERMWIN 1.43 was used. 56 The inhalative exposure was assessed according to US-EPA. 55 Calculations were based on experimental data and conservative assumptions. Details are given in Table 3 . In the absence of experimental input, parameters regarding the skin contact frequency and residence time of dust on top of the skin, a frequency of dust-contact events of one contact per hour was assumed (one event for each hour spent indoors, not sleeping, according to Table 3) together with a residence time of 1 h.
RESULTS AND DISCUSSION
Digestive Bioaccessibility Oral uptake of house dust mainly occurs through hand to mouth contact, especially when children play on the floor. 2, 69, 75 According to the literature, children in general ingest about 50 mg/day house dust during the summer and 100 mg/day during the winter, when they spend more time indoors. 57, 58 In the case of pica behavior (eating of non-nutritive substances), uptake can reach up to 2--30 g/day. 2 Adults usually incorporate only 0.6 mg house dust per day, mainly because of dust settled on food and all kinds of surfaces combined with occasional hand to mouth contacts. 57, 68 For adults, the mucous clearance of inhaled dust contributes significantly to the oral exposure. 66 The clearance results in a further uptake of about 0.7 mg/day according to our calculations. These are based on the volume of inhaled air, the concentration of suspended particulate matter in the air and the percentage of particles deposited in the naso-pharyngo-laryngeal and the tracheobronchial tracts according to AUH. 64 Chemicals bound to house dust reaching the digestive tract are partly mobilized and then resorbed by the mucosa. Resorption occurs primarily by co-absorption with dietary lipids. 76 Hydrophilic chemicals usually show an incomplete oral absorption. In contrast, more lipophilic chemicals are well absorbed. For example, chlorpyrifos was absorbed to 93% according to a human in-vivo study quantifying its urinary excretion. 77 In general, organic chemicals with a log P ow 42 and a molecular weight o500 entering the digestive tract show a high absorption rate up to 100%. 78, 79 For this reason, the limiting factor regarding the absorption of chemicals like pesticides and PCB from particulate matter is the mobilization rate, which is defined as digestive bioaccessibility. Figure 3 shows the in-vitro bioaccessibility of all chemicals (a) in case only house dust is digested and (b) when house dust is digested in the presence of food. According to DIN 19738, whole milk powder was used as food substitute. The average bioaccessibility in the presence of milk was determined to be 38% for pesticides and 63% for PCB (average value of all investigated pesticides and PCB, respectively). Besides some PCB congeners, the bioaccessibility of all chemicals examined is similar in a range of 30--50%. Without food the in-vitro bioaccessibility of all chemicals is lower. An experiment with analysis after each single step resulted in a small bioaccessibility after step one (0.1--5% for biocides, 2--32% for PCB) and after step two (2--12% for biocides, 12--47% for PCB) compared with step three (Figure 3) . This is probably due to the mild chemical conditions and the short The digestive bioaccessibility depends on the diet present in the digestive tract. Other substances also adsorbed to house dust may be relevant as well. 80 Surfactants often enhance the solubility of organic chemicals in aqueous systems. 81--86 The addition of surfactants to the house dust had no effect on the in-vitro bioaccessibility (Figure 4) . Obviously, the surfactants present in the digestive fluids together with those in the dust (some p.p.m.) caused a maximum solubility enhancement.
As mentioned above, diet is known to be an important factor regarding digestive bioaccessibility. For various organic pollutants it has been shown that food increases the bioaccessibility. 87 , 88 The addition of whole milk resulted in a clear increase of bioaccessibility (about þ 30%-points) (Figure 4) . To find out which components of milk were responsible for this result, also skimmed milk (no fat) and denaturated skimmed milk (no fat, all proteins denaturated) was added during the in-vitro digestion. While the use of skimmed milk resulted in an even stronger increase of bioaccessibility compared with whole milk, the use of denaturated milk decreased the bioaccessibility down to the level of house dust without the addition of diet. Proteins are known to increase the solubility of organic substances. 89, 90 We conclude that the protein component of the diet may cause the increase of bioaccessibility.
As yet no data have been published on the digestive absorption of pesticides and PCB from house dust, even though it is assumed that children consume a significant amount of certain pesticides like permethrin by ingestion of house dust. 74 For technical and ethical reasons, the digestive bioaccessibility can be accessed much easier than the absorption in vivo. Thus, more in-vitro results were published. 87,88,91--97 These publications refer to the digestion of contaminated soil, but still are suitable for comparison. Results reported for DDT, lindane, polycyclic aromatic hydrocarbons, PCB as well as dioxins and furans were in a range of 20--40%, as long as in-vitro systems without the addition of food were used. With addition of milk powder, higher values in a range of 50--80% were determined. 88, 92 Our data agree well with these data from the literature, even though house dust instead of soil was used.
Dermal Penetration Availability Living indoors, people always have skin contact to house dust. The skin forms the biggest organ of our body, covering a surface area of approximately two square meter and receiving about one-third of the blood circulating throughout the body. 98 Thus, exposure via the skin, dermal exposure, should be considered in exposure assessments.
Common indoor behavior results in a skin coverage of about 0.3 mg house dust per square centimeter for children and about 0.1 mg/cm 2 for adults. 63 The exposed skin area mainly depends on age, clothes, season and behavior. Especially toddlers and small children undergo an intensive dermal contact with house dust, spending a huge amount of their daytime playing on the floor. Most of all particles with a diameter of o100--200 mm stick to the skin, which is always covered by an emulsion of sweat and skin lipids promoting the adhesion. 71, 73, 99 Chemicals bound to house dust that adheres to the skin are able to penetrate into the human body. Two limiting factors for dermal uptake, penetration rate and penetration availability, have to be considered.
The dermal penetration rate describes the velocity of penetration, which is a specific property of a chemical mainly depending on molecular weight (size), polarity (water solubility) and lipophilicity (log P ow ). Aqueous (paracellular) and lipoidal (transcellular) pathways exist in parallel. The upper layer of the skin, the stratum corneum, in general is the main penetration-limiting layer, and passive diffusion is the most significant transport mechanism regarding organic chemicals. With increasing lipophilicity, the hydrophilic property of the epidermis reduces the penetration rate. As a result, substances with a log P ow 4À1 and o6 and a molecular weight below 500 usually show a good skin penetration. 79,100--104 In many cases, the dermal uptake is governed by the penetration rate, but regarding chemicals bound to particulate matter, the solubility in sweat and skin lipids, called penetration availability, is more important. Sweat and skin lipids, always present on the skin surface, form a liquid film, which enhances the solubilization of adsorbed chemicals. 105, 106 Qiao et al. 105 found an in-vivo absorption rate of 29% for PCP from soil in Yorkshire-Landrace cross pigs. An occlusion of the skin, promoting the wetting of the soil by sweat, increased the absorption to 100%, showing the high potential of the liquid film on the skin. For non-polar lipophilic substances with medium molecular weight, for example, lindane, the dermal penetration availability is the most limiting factor for dermal uptake; this is an effect of their high capability to penetrate the stratum corneum but limited water solubility. 107 The in-vitro dermal penetration availability, that is the solubility in ''Oldenburg sweat'', is shown in Figure 5 . On average, it reaches 62% for the pesticides and 66% for the PCB. The highest values (70--100%) were achieved for lindane, PBO, methoxychlor as well as the PCB congeners 28, 101 and 38. Other chemicals, like PCP, DDT, chlorpyrifos, permethrin and the PCB congeners 153 and 180 only had a dermal penetration availability of 20--50%.
In Figure 5 , the results for pesticides and PCB are arranged with increasing molecular weight for each group. Besides PCP, which is a dissociating phenol reacting differently, all chemicals are non-polar and show a clear decrease of penetration availability with increasing molecular weight. A higher molecular weight and a higher log P ow are connected with a decrease in penetration availability ( Figure 6 ). Regarding the digestive bioaccessibility, these correlations are also present, but less significant. These connections agree with the theory of digestive and dermal bioavailability, respectively, and can be considered as an indicator of the correctness of our results.
The dermal penetration availability is substance-specific, but may be influenced by other parameters. We examined the influence of surfactants and the use of skin-care products. Surfactants like sodium dodecyl sulfate are known to raise the dermal uptake, for example, of PCP dramatically when applied to animal skin in vitro. 108 Essential ingredients of common skin-care products are water, surfactants and lipids. After their application, these ingredients may remain on the skin and become part of the sweat-lipid film. Skin creams caused a strong increase of dermal uptake in in-vitro studies with animal skin. 109, 110 Three different skin-care products ---one shower-bath, one body lotion and one cream ---were examined (Figure 7 ). Besides certain effects of skin cream, no significant influence was found. For most chemicals, presence of skin cream resulted in a slightly lower penetration availability. For PCP the result was a huge increase, while for PBO it was a huge decrease (Table 4 ). This may be explained by the chemical structure. PCP is a small aromatic molecule. Its solubility might have been enhanced by surfactants from the cream. PBO on the other hand is aliphatic and probably gets retained by aliphatic lipids in the cream.
Surfactants often enhance the solubility of organic chemicals in aqueous systems as described above. The removal of surfactants resulted in a decrease of penetration availability, especially regarding the pesticides (Figure 7 ). This indicates a major importance of the surfactant content of the dust for the dermal penetration availability from house dust. Similar to the digestive in-vitro results, an addition of surfactants had no significant effect. As described above, the surfactants present in the sweat liquid together with those in the dust already seem to cause maximal solubility enhancement.
Only a few authors have published results on dermal penetration or absorption of organic pollutants from particulate matter. Data are available for DDT, PCP and PCB. 111--114 These investigations, all of them in-vivo studies with soil, show an absorbed dose of about 3% for DDT, about 4--24% for PCP and 4% for technical PCB mixtures. These values refer neither to human skin nor to house dust, but to rhesus monkeys and soil. It has to be pointed out, that these values are strongly dependent on the substance concentration in the soil and the composition of the soil itself. 115, 116 When applied in liquid solution directly on top of the skin, resorption was always greater. The absorbed dose from solution was reported as: 10% for DDT, 29% for PCP, 14--42% for PCB and 9% for lindane. 112, 114, 117 These values were achieved for rhesus monkeys or humans.
Dividing the in-vivo penetration rates from the literature that were obtained using particulate matter by the values found by using a solution, a penetration availability from soil of about 35% for DDT, 15--50% for PCP and 15--30% for PCB can be estimated.
In-vivo data are rare for humans, but a case study of fatal intoxications after contact with PCP-contaminated bed linen and diapers shows the high dermal absorption capability of chemicals like PCP. 118 Our data agree with the in-vivo literature data, even though house dust instead of soil was used and results for technical PCB mixtures were compared with those for single congeners. In-vitro data for direct comparison with our results were not available.
Exposure Assessment
In-Vitro Results Relevant for Exposure Assessment. For application in the field of exposure assessment, in particular the digestive resorption availability in the presence of food and the dermal penetration availability are of interest. The results gained in this study are summarized within Table 4 . Whole milk powder was used as model food according to German guideline DIN 19738 already validated in vivo. According to our results, it is also a useful approach regarding house dust. With other types of food a higher or lower resorption availability can be achieved, but for standardization reasons we use the values that were obtained using whole milk powder. The dermal penetration availability of most chemicals showed no remarkable influence of skin-related consumer products. Furthermore, there are no reliable data for the amount of skincare product residues on the skin. Thus, we use the results without use of skin-care products for our exposure assessments.
Exposure Assessment. Taking into account the in-vitro results of this work, for three exposure scenarios the average daily dose (ADD) of the digestive, dermal as well as the inhalative exposure to pesticides and PCB from house dust was calculated. Consequently, this section deals with the absorbed dose, not with the absorption or penetration availability reported in the preceding paragraphs. The digestive bioaccessibility and penetration availability values used for the exposure assessment are shown in Table 4 . As a result of their behavior and their great body surface/ weight ratio, children may be especially sensitive to exposure to chemicals from house dust. 2 Hence, the exposure assessment focuses on children, distinguishing between toddlers (age 2 years) and children at the enrollment age (6 years). Adults were chosen as a third scenario. To assess the health risk connected with the ascertained ADD values for human health, the ADD values were expressed as ADD/ADI ratios. ADI (or TDI) values were used as published by the World Health Organization. 119 The ADD/ADI ratios computed for the different exposure scenarios are summarized in Figures 8 and 9 . Differences between the absorbed doses calculated are originated by the different concentration levels of chemicals in the dust and by the different age groups.
The exposure via the respiratory tract is low. Even if the house dust contains high concentrations of pesticides and PCB, it maximally reaches 0.1% of the ADI and TDI values of these chemicals, respectively. The exposure via the digestive tract results in maximum values of 4% for pesticides and 12% for PCB. Thus, these two pathways of exposure may not cause the association between high concentrations of pesticides and PCB in house dust and several diseases found in epidemiological studies. In contrast to the respiratory and digestive pathway, the dermal exposure is much higher. Even for average concentrations in house dust, the child exposure with DDT and PCB achieves up to 300% of the ADI and TDI value, respectively. For adults the exposure reaches about 60% of the ADI/TDI value. With high concentrations of contaminants in house dust, also the ADI of permethrin is exceeded ( Figure 9 ). The maximum value is observed for PCB; it reaches 5000% of the TDI. The adult exposure with dust containing high concentrations of pesticides and PCB can rise to 1000% of the ADI/TDI, respectively. Further work is necessary to gain more knowledge, for example, regarding the input parameters relevant for calculating exposure. Nevertheless, even when assuming an overestimation due to inaccurate assumptions, a relevant dermal exposure in the range of the ADI/TDI values may occur. Table 4 . Synopsis of the digestive bioaccessibility (when food is present in the digestive tract) and dermal penetration availability of the investigated pesticides and PCB without use of skin-care products (in two cases skin cream had a strong effect and a second value is shown in parantheses). Figure 9 . Absorbed dose of permethrin, DDT and PCB (sum) in relation to the acceptable daily intake (house dust containing high concentrations of pesticides and PCB according to Table 1 ).
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